A survey of the incidence of postoperative vomiting in 1476 children was conducted over a two-month period as part of our quality assurance programme. The incidence of vomiting was 24 %, and was highest in children over three years of age and in those receiving opioids. The incidence is lower than that recorded in an earlier (1981) survey in our hospital. Changes in anaesthetic practices may have contributed to this decrease.
Vomiting is one of the most common postoperative complications in childrenl.J. A survey conducted in our hospital in 1981 showed that the incidence of vomiting postoperatively was 42070, and was greater in those children who received opiate premedication'.
In recent years, there have been several changes in paediatric anaesthetic practice: a decline in intramuscular premedication, the availability of short-acting opioids such as fentanyl, and the introduction of EMLA cream. We wished to reassess the incidence of vomiting and therefore conducted a survey of postoperative vomiting as part of departmental clinical review.
MATERIALS AND METHODS
All children undergoing anaesthesia in our hospital during a two-month period were included in the survey, with the exception of cardiac surgical patients who remained electively intubated postoperatively. A questionnaire accompanied each child's case history to the operating suite. The anaesthetist completed the first part of the questionnaire, recording details of the premedication, the surgical procedure, and the anaesthetic technique. Anaesthetists were directed to use the premedication and anaesthetic technique of their choice.
The second part of the questionnaire was completed by nursing staff in the recovery room and the wards, who recorded episodes of vomiting which occured within the first 24 hours postoperatively. Nausea was not evaluated. The families of patients admitted to the Day Surgery Unit were telephoned by nursing staff the following day to enquire about vomiting after discharge from hospital.
The information was analysed by computer (dBase IV, Ashton-Tate, California). The Chi-square test with Yates' correction was used where indicated to assess significance.
RESULTS
Questionnaires were completed for 1476 patients. There were 937 males (64%) and 539 females (36%).
Postoperative vomiting occurred in 350 patients, an incidence of 24%. The incidence in the previous survey was 42%, and this difference was significant (X 2 = 107.2, P< 0.0005). There was no difference between males and females. One hundred and ten children (7% of the total number of patients) vomited more than twice, and 21 children (1 % of the total) vomited more than seven times ( Table 1 ). The mean age of these children with persistent vomiting was nine years and 16 of them had received opioids. 
Age
The ages ranged from one day to 17 years with a median age of 3.2 years. The incidence of vomiting increased with age ( Figure 1 ): the incidence of vomiting in children less than four years of age was significantly less than that in children four years and over (X 2 36.8, P <0.(01). 
Premedication
Only 41070 of children were given sedative premedication (Thble 2). The most frequently prescribed drugs were oral diazepam, intranasal midazolam and oral chloral hydrate. The use of EMLA cream was not recorded for the survey but it is used preoperatively in most children over six months of age.
The incidence of vomiting in children receiving diazepam was significantly greater than those having other oral premedication (X 2 = 43.2, P < 0.(005). Surgical Procedure The numbers of children undergoing specific surgical procedures and those subsequently vomiting are shown in Thble 3. Adenotonsillectomy was associated with the highest incidence of vomiting, while endoscopic procedures were associated with the lowest incidence. 
Opioid Administration
The incidence of postoperative vomiting in children who received intraoperative opioids was 36% (Thble 4). Children who received fentanyl had the lowest incidence of vomiting, but this probably reflects the short duration of its action and the type of surgery performed rather than any difference in emetic properties. The incidence of vomiting in children who did not receive opioids was only 17%, which was significantly different (x 2 = 68.6, P < 0.0005).
Postoperative intravenous or epidural infusions for analgesia were administered to 147 patients (Thble 5). The numbers of patients receiving continuous intravenous infusions (using morphine, pethidine or papaveretum) and epidural infusions (bupivacaine 0.125070 and fentanyl 2/Lg/ml).
Antiemetic Administration
Intraoperative prophylactic antiemetics were given to 110 children (Table 6) , and 41070 of these children vomited. The procedures in which antiemetics were most commonly given were orthopaedic (24 patients), general surgical (19 patients), squint repair (17 patients) and plastic surgical procedures (16 patients).
Duration oJ Anaesthesia
The incidence of vomiting increased with duration of anaesthesia (Table 7) , and this trend was statistically significant (X 2 for trend = 46.4, P < 0.0005). 
Day Cases
Of the total number of patients, 591 (40%) were cared for in the Day Surgery Unit. The procedures performed as day cases included minor general surgery (e.g. herniotomies, orchidopexies, circumcision), ENT surgery (excluding tonsillectomy), squint repair, dental surgery, and procedures such as CT scans and endoscopies. The incidence of vomiting before discharge from hospital was 15%; of 254 patients whose families were able to be contacted the following day, 38 (15%) had vomited at home, and half of these children had not vomited until after their discharge from hospital. Only 27% of day stay patients were given sedative premedication and 13% received opioids intraoperatively. Of those children given opioids, 33070 vomited, compared with 11 % vomiting in those not receiving opioids.
Anaesthetic Technique
There were too many uncontrolled variables for comparisons of particular techniques to be made, but two techniques deserve comment. Endoscopy was usually performed using a total intravenous technique with propofol, which is associated with a low incidence of vomiting in adults and children 4 ,5. The use of propofol in our hospital is mainly confined to endoscopies, and these procedures had the lowest incidence of vomiting ( Table 3 ). The usual anaesthetic technique for cardiac catheterization was a balanced technique with an intravenous induction, intermittent positive pressure ventilation with isoflurane in air and oxygen, and fentanyl supplementation; this is a major change from the technique in use during the previous survey period (opioid premedication and trichlorethylene for maintenance). There had been a decrease in the incidence of vomiting in these patients from 72% in 1981 to 21 % in the present survey.
Regional techniques combined with general anaesthesia were used in 293 patients, and the incidence of vomiting was 25%, similar to the overall incidence.
DISCUSSION
The incidence of postoperative vomiting of 24% in our hospital is the same as that reported by Co hen et aP in a large survey of 29,220 children. They found nausea and vomiting to be the most frequent postoperative event in the first three days in children over one year of age, and in older children the incidence was as high as 34%. Even in paediatric day-case surgery, vomiting may occur frequently: in a study of 10,000 paediatric day-stay patients, Patel and Hannallah 3 found an incidence of vomiting of 8.9%, and persistent vomiting was the most common cause of unplanned overnight admission.
There has been a decrease in the incidence of postoperative vomiting in our hospital since 1981'. As there has been little change in the patient population or the surgery performed, it is likely that this decrease is due to changes in anaesthetic practices. Premedication practices have altered substantially: intramuscular papaveretum and hyoscine, a commonly prescribed premedication in 1981, has been completely replaced by either no premedication or by oral and transmucosal sedatives. The percentage of children who received opioids has fallen since 1981 (from 63% to 36%), accompanied by an increase in the use of regional techniques and in non-opioid analgesics. Prophylactic anti emetics are given more commonly, particularly to those children thought to have an increased risk of vomiting.
Many factors are known to influence postoperative vomiting6,7. In our survey, factors associated with an increased incidence of vomiting were age four years and over, diazepam premedication, opioid analgesia, ENT, dental or orthopaedic procedures, and duration of anaesthesia.
The survey results suggest several areas in which manipulations by the anaesthetist may further reduce the incidence of vomiting. One of the factors most easily manipulated by the anaesthetist is the choice of drugs given. Diazepam is a useful premedication due to its palatability, effectiveness and low cost, but it does not reduce the incidence of postoperative vomiting 8 • Its influence on postoperative vomiting in our survey may have been confounded by patient age, as diazepam was usually given to older children. Other premedicant drugs such as midazolam and trimeprazine have a lower incidence of vomiting 8 • 9 • Propofol has not yet replaced thiopentone as the drug of choice for induction in paediatric anaesthesia, but it is associated with a low incidence of vomiting and could be useful in children with other risk factors. The development of the 5-hydroxytryptamine antagonists such as ondansetron 1o is promising, although there is little comparative data available regarding its effectiveness in children.
The study of postoperative vomiting has many inherent difficulties, and the results from the survey must be interpreted with care. For example, the incidence of vomiting in those patients who received antiemetics is greater than the overall incidence; it is most likely that these patients represent a high-risk group and would have had a higher incidence of vomiting without antiemetic prophylaxis, but this cannot be proven from the data. Similarly, the incidence of vomiting associated with squint repair has decreased since the previous survey (from 760/0 to 30%), perhaps due to the use of prophylactic antiemetics; however, the numbers are small and the use of anti emetics was not recorded in the previous survey.
A survey such as this cannot provide definitive information. However, it is an example of the role of quality Anaesthesia and Intensive Care. Vol. 23. No. 2. April, 1995 assurance, wherein an assessment of postoperative vomiting was undertaken, changes in practice were made, and a subsequent reduction in vomiting incidence has been found. It has also provided our department with useful information regarding current clinical practices and has highlighted the areas in which further improvements can be made.
CONCLUSION
Despite a reduction in the incidence of postoperative vomiting in our hospital from 42% to 24% since 1981, it remains a frequent complication of surgery and anaesthesia in children, particularly in the older child and in the child who receives opioid analgesia.
